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ABSTRACT  
The objective of this study is the evaluation of the central and peripheral analgesic activity of the leaves and flowers Essential Oils (EOs) of 
Asteriscus graveolens as well as their acute toxicity. The pharmacological tests were performed using an animal model. Acute toxicity was 
determined by Lorke's method. Central analgesic activity was evaluated by the hot plate test, and peripheral analgesic activity was conducted 
by the writhing test. The results showed that the EOs of A. graveolens from both organs are weakly toxic. For the central analgesic activity, the 
results revealed that leaf EO have a remarkable antinociceptive effect compared to flowers EO with a maximum latency time of the animals on 
the hot plate on the order of 22.5 seconds. Finally, the peripheral analgesic activity revealed a maximum inhibition of abdominal writhing of 
99% for flowers EO and 96% for leaves EO. 
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INTRODUCTION: 

A. graveolens is a species of the family Asteraceae, 
[synonyms: Bubonium graveolens (Forsk.); Bubonium odorum 
(Schousb.); Asteriscus cavanillesi (Caball. ); Asteriscus paui; 
Asteriscus stenophyllus (Link.); Asteriscus stenophyllus; 
Odontospermum graveolens; Odontospermum odorum 
(Schoub.); Nauplius graveolens (Forsk.); Buphthalmum 
odorum (Schoub.)]. 1. This plant family is known for its use as 
a remedy in traditional medicine 2,3. A. graveolens is known 
under the vernacular name "Taffs" and is one of the endemic 
medicinal plants, widely used by the local population in 
south-western Algeria 4. It is used to treat various ailments 
such as fever, gastrointestinal diseases, headache, bronchitis 
and also as an anti-inflammatory 5. The aerial part (flowers 
and leaves) is rich in EO and is especially characterized by a 
high content of oxygenated terpene compounds such as 
Chrysanthenyl acetate and Oxocyclonerolidol, which are 
described in other Asteriscus species, and can be considered 
chemo-taxonomically as markers of the genus 6,7. Following 
our literature search, the literature on the study of the 
biological activity of this plant is limited to 9 articles, 3 of 
which deal with its antibacterial activity 8-10. Other articles by 
Alilou et al. and Znini et al. showed a considerable antifungal 

effect 11,12. Another study was carried out by Znini et al. on 
the effect of EO from A. graveolens leaves on corrosion 
inhibition 13. For the last three articles, studies have been 
carried out on the antioxidant activity and hemolytic effect of 
the plant extracts 14, the antioxidant, antibacterial, antifungal 
and anticancer activity of EO 15 and finally a final study that 
confirms the antioxidant and antibacterial power of the plant 
16. On the other hand, we have not found any literature 
dealing with the analgesic activity of this plant, which is why 
we have taken the initiative to test these essential oils to 
evaluate central and peripheral analgesia in an animal 
model.  

MATERIALS AND METHODS: 

Extraction of essential oils: the species was harvested 
during the flowering period in specific locations in South-
West Algeria. The harvested plant material is dried in a place 
sheltered from the sun's rays at room temperature and 
regularly turned over. The aerial part (leaves and flowers) of 
the plant is roughly cut before the extraction of the EOs by 
hydro-distillation using a Clevenger apparatus. 

http://jddtonline.info/
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Description of the animal model: The acute toxicity tests 
and the central and peripheral analgesic study were carried 
out on mice (BALB/C), from the breeding of the Laboratory 
of Ecodevelopment of Spaces, Faculty of Natural and Life 
Sciences, University Djilali Liabes-Sidi Bel Abbès (Algeria). 
The mice of both sexes are aged between 05 and 06 months 
and weigh between 30 and 40 g, they are grouped in batches 
of 05 mice per cage and the females are non-pregnant. They 
are deprived of food 18 hours before and 03 hours after 
administration of the product. 

Preparation of the products: The essential oils are 
administered intra-peritoneal (IP) 17. The products for 
animal treatment have been prepared in suspension in 
physiological water (NaCl 0.9%) and a few drops of tween 
80, the volume of administration by this route is 10 mL/Kg of 
the animal's body weight as recommended by the American 
Association for laboratory animal science 18. 

Acute toxicity test: The toxicity of our oils has been 
determined according to the approach described by Lorke in 
1983. 19 The first step is the determination of the 
approximate extent of toxicity. This was obtained by forming 
three batches of three mice with each batch receiving by IP 
route doses of 10, 100, 1000 mg/Kg of body weight 
respectively. The animals were observed during the two 
hours following the administration of the EOs in order to 
note all the symptoms of toxicity. The number of deaths was 
noted after 24 hours and this will be used to complete the 
next stage of the test. The second part consists of 
administering specific doses based on the results of the first 
step (table 1) using only one animal per group and the 
mortalities are noted after 24H, the test is completed by 
determining the lethal dose for 50% of the animals (LD50) 
by calculating the geometric mean between the non-lethal 
dose (0/1) and the next lethal dose (1/1) as shown in the 
following table (table 1). 

 

 

Table 1: Number of mortalities in the first step and corresponding doses for the second step 19. 

doses in mg/kg body weight with all                    doses chosen for the second step of the test 

 possible results of the first test step                           based on the results of the first step 

10    100                     1000 

0/3*                0/3                      0/3                                  /                    1600                  2900                5000 

0/3                  0/3                       1/3                                600               1000                  1600                2900 

0/3                  0/3                       2/3                                200               400                     800                   1600 

0/3                  0/3                       3/3                                140               225                     370                   600 

0/3                  1/3                       3/3                                50                  100                     200                   400 

0/3                  2/3                       3/3                                20                   40                       80                     160 

0/3                  3/3                       3/3                                15                   25                       40                      60 

1/3                  3/3                       3/3                                5                     10                       20                       40 

2/3                  3/3                       3/3                                2                     4                          8                         16 

3/3                  3/3                       3/3                                1                     2                          4                          8 

*Number of dead animals/number of animals used 

 

Central analgesic activity:  

It is described in scientific articles as an anti-nociceptive 
activity. The methods described for testing this activity in 
mice use a thermal stimulus to trigger a painful reaction, the 
hot plate test 20, a technique for estimating the effects of test 
substances on the threshold of pain sensitivity, based on the 
principle of placing the animals on a hot surface. The animals 
will demonstrate the aversive effects of stimulation by first 
licking their paws and then attempting to escape by jumping. 
Substances that alter the nociceptive threshold, increase the 
latency time for licking/jumping (analgesic effect) or 
decrease it (hyperalgesic effect). The animals were subjected 
to a pre-test on the hot plate maintained at 55±1°C. Animals 
with a latency time of more than 15 seconds on the hot plate 
during the pre-test were eliminated. Then the animals were 
randomized in groups of five, group 1 was treated with 
saline solution, group 2 with Tramadol (30 mg/Kg) by IP 
(central analgesic), and groups 3, 4 and 5 were treated (IP) 
with 50, 100, 150 mg/Kg of EOs from the leaves and flowers 
of the plant respectively. After 30 minutes of treatment, the 
animals were placed on the hot plate and the latency time 
was measured in seconds. The latency time is defined as the 

length of time the mouse remains on the plate without 
licking its hind legs or jumping 21. 

Peripheral analgesic activity:  

This activity occurs by inducing pain in the ventral region of 
the animal. It is evaluated by injecting an irritating chemical 
agent (acetic acid or phenyl benzoquinone) into the 
peritoneal cavity and results in abdominal contractions, 
contortions and stretching of the animal's hind legs, hence 
the name "Writhing test". Groups of five mice were formed. 
Group 1 (control) received saline by IP route. The second 
group received the standard drug Diclofenac sodium (10 
mg/Kg, IP) (non-steroidal anti-inflammatory drug) and 
groups 3, 4 and 5 were treated with doses of 50, 100, 150 
mg/Kg of EO from both plant organs respectively. 

After 30 minutes, the animals were given a 1% acetic acid 
solution by IP. The number of abdominal contractions 
(contortion) was counted after 05 minutes of the 10-minute 
injection of acetic acid. The analgesic effect was evaluated 
according to the following formula 21. 

% Inhibition = [(A-B)/A]×100 
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A: The average number of contortions of the mice in the 
control batch. 

B: The average number of contortions of the mice in the 
treated batch. 

RESULTS:  

Acute toxicity: The results of the first step of the Lorke's 
test which determines the approximate extent of toxicity 
after the doses of 10 mg/Kg, 100 mg/Kg, 1000 mg/Kg are 
presented in the following table (Table 2).

 

Table 2: Number of deaths according to the doses of extracts of essential oils from the flowers and leaves of A. graveolens. 

 Step 1 

Dose (mg/Kg) 10 100 1000 

Number of deaths after 24 hours 

Leaves 0/ 3 0/ 3 1/ 3 

Flowers 0/ 3 0/ 3 1/ 3 

 

IP administration of EOs from the leaves and flowers of A. 
graveolens at doses of 10 and 100 mg/Kg did not cause any 
abnormal behavior and no animal mortality after 24H, which 
means that these two doses are not toxic for mice. On the 
other hand, administration of the 1000 mg/Kg dose induced 
a change in behavior and the appearance of some signs of 
toxicity after about 15 min of the injection. At first, 
hyperactivity, abdominal contortions and irritation were 
observed, then sedation was noticed; the mobility of the 
animals gradually decreased to the point of an inability to 
move. Other symptoms were observed after almost 18H; 

malaise, anorexia (loss or decrease in appetite) and 
tachycardia (increase in heart rate). One animal out of three 
had a lowered heart rate (bradycardia) and eventually died 
after about 24 hours. The survivors resumed their normal 
behavior and all symptoms disappeared after 48 hours.   

From the first phase of the test we were able to determine 
the doses to be administered in the second phase thanks to 
the table drawn up by Lorke (table 1 materials and 
methods). The results of the second stage are presented in 
the following table (table 3). 

 

Table 3: Results of the second step of the Lorke test. 

 Step 2 

Dose (mg/Kg) 600 1000 1600 2900 

Number of deaths after 24 hours DL50 (mg/Kg) 

Leaves 0/1 1/1 1/1 1/1 774,60 

Flowers 0/1 0/1 1/1 1/1 1264,91 

 

The results of the second stage reveal that the EO of the 
flowers have a high LD50 value (1264.91) resulting from the 
calculation of the geometric mean between the dose 1000 
and 1600 mg/Kg compared to the LD50 value of the leaves 
(774.60) resulting from the calculation of the geometric 
mean between the dose 600 and 1000 mg/Kg, which shows 

that the EO of the flowers are less toxic than those of the 
leaves. 

Central analgesic activity:  

The temperature on the hot plate is maintained at 55±1°C to 
measure the latency time of the animals. The results 
obtained are presented in the bar graphs below (figure 1).

Asterisks indicate statistically significant differences from the control. *P<0.05, **P<0.001. 

Figure 1: Mouse latency time on the hotplate. 

** 

* 

** 

** 

** 

** 

0

5

10

15

20

25

witness Tramadol 30 50 100 150 50 100 150

ti
m

e
 (

s)
 

DoSES (mg/kg)() 
      Flowers       Leaves 



Benaissa et al                                                                                                               Journal of Drug Delivery & Therapeutics. 2020; 10(5-s):114-118 

ISSN: 2250-1177                                                                                        [117]                                                                                    CODEN (USA): JDDTAO 

Peripheral analgesic activity:  

In this test, the IP injection of a 1% acetic acid solution 
(chemical stimulus) causes irritations in the peritoneal cavity 
expressed by pain (the animal presents a twisting 

phenomenon of its body). The different doses of EOs are 
injected in order to test their effectiveness in reducing these 
contortions and thus prevent the phenomenon of torsion to 
pain. The percentages of inhibitions have been calculated 
and presented in the bar graphs below (figure 2). 

 

 

Figure 2: Percentage inhibition of abdominal contortions in mice. 

 

DISCUSSION: 

The study of acute toxicity by IP route shows an LD50 of 
774.60 mg/Kg for the EO of A. graveolens leaves and an LD50 
of 1264.91 mg/Kg for that of flowers, which are relatively 
high values, indicating a low toxicity of these EOs. According 
to the toxicity scale established by Hodge and Sterner, the 
LD50s of our oils are classified at level four, which 
corresponds to slightly toxic substances 22. Following our 
literature search, there are no studies on the toxicity of this 
plant. Moreover, the duration of observation during our 
toxicity test allowed us to observe a dose-dependent 
sedative action (30 minutes up to 3 hours after the injection 
of the EOs). Following these results, we decided to test their 
central and peripheral analgesic activities. 

Pharmacologists classify painkillers into two categories; 
narcotic or opioid analgesics which act on the central 
nervous system, and antipyretic analgesics which have a 
peripheral action and which also usually have anti-
inflammatory effects 23. 

EOs from the leaves and flowers of A. graveolens increased 
the latency time of the mice on the hot plate in a dose-
dependent manner, with the exception of the 50 mg/Kg dose 
for both organs, which did not give a significantly different 
result from the witness. The 100 mg/Kg dose of both organs 
showed a slightly higher result than the witness lot but 
remarkably lower than the Tramadol-treated lot. The effect 
obtained with the maximum dose of EO from the flowers is 
close to that of Tramadol, however the latter is much lower 
than the effect obtained with EO from the leaves. It is 
therefore noted that the leaves have a remarkable central 
analgesic effect compared to the flowers.  

The increase in the latency time of mice on the hot plate is 
explained by the inhibition of pain perception which is 
favored by opioid analgesics such as Tramadol. Tramadol 
has been used in the central analgesia test as a reference 

drug by action on mature receptors (μ) and on the aminergic 
system, it prevents the reuptake of norepinephrine and 
serotonin by neurons and its efficacy is comparable to that of 
codeine and dextropropoxyphene 23. Regarding the effect of 
our EOs on the increase of the latency time on the hot plate, 
the results are in agreement with the ethnobotanical data 
reported by Ramdane et al. on the traditional therapeutic 
use of A. graveolens to soothe migraine pain 24 and also with 
the bibliographical data which illustrate the interest of the 
plant to soothe headaches and facial neuralgia pain 25.  

With regard to peripheral analgesic activity, the EOs of the 
flowers inhibited abdominal contortions in a highly 
significant way compared to the reference treatment 
(Diclofenac), even at low doses (50 mg/Kg), and the 
maximum effect reached 99% at a dose of 150 mg/Kg. On 
the other hand, the effect of leaves EO on the inhibition of 
abdominal contortions is dose-dependent and it reaches its 
maximum at the dose of 150 mg/Kg, which was higher than 
that of the reference treatment (Diclofenac). The pain caused 
by the injection of acetic acid is due to the release of 
serotonin, histamine, bradykinins and prostaglandins, these 
chemical mediators stimulate peripheral nociceptive 
neurons and induce an increase in vascular permeability 
26,27. The remarkable effect of our EOs could be linked to the 
inhibition of the release of these chemical mediators, so they 
can also be considered as peripheral analgesics that 
antagonize the inflammatory phase 28,29, but their 
mechanism of action remains unknown. In traditional 
medicine, A. graveolens has been used to alleviate the pain of 
certain chronic inflammations such as rheumatism 24 and the 
fresh leaves of this plant have been used to treat toothache 
and gum inflammation (gingivitis) 30. 

CONCLUSION: 

The results of acute toxicity tests by intra-peritoneal route 
seem to indicate that the EOs of the flowers and leaves of A. 
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graveolens are not toxic at experimental doses (50-100-150 
mg/Kg) without excluding a sedative effect on the central 
nervous system. 

The results of the studies of the analgesic activities of the 
EOs of this species confer a strong peripheral analgesic 
power from the minimum dose for both organs but clearly 
for the flowers. Whereas the central analgesic action 
presents a weak anti-nociceptive power except for the 
maximum dose of EOs of the leaves which presents an effect 
superior to the reference treatment. 

These results constitute a scientific basis which justifies the 
traditional use of A. graveolens in the treatment of certain 
pathologies. It would also be judicious to evaluate the 
psychotropic activity of the plant in view of the sedation 
recorded during the acute toxicity tests, and also its anti-
inflammatory power which could accompany the strong 
peripheral analgesic potential observed. In addition, an in-
depth study concerning the mechanism of action could be 
carried out subsequently. 
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